DESCRIPTION 

COMPOSITION CCWmi^l^§ RETIHQIC ACID MAHOPAETICLES COATED WITH 
IMORCAI^IC SALT OF K£WAiaT :HETAL 

S 

TEC^XCAL FIELD 

The present invention relates to a composition, containing as 
an active- .Ingredient retinoids acid nanopartlcles coated with an 
inorganic salt or polwalent metal, and particularly to a 

ID composition containing retinolc acid nanoparticl.es coated with, 
calcium carbonate.* sine carbonate , or calcic p&o.spbate „ More 
particularly >- the present invention relates to oral preparations, 
non-oral preparations, external preparations., and cosmetics that 
contain as an active Ingredient the retinolc nanopartlcles coated 

15 with calcium carbonate r sine carbonate .< or calcium phosphate. 

TECHNICAL BACRGRDtJM> 

Ketinoic acid, a ilposoluble vitamin A acid, has recently 
attracted much attention for Its ability to induce differentiation 

20 of embryonic stem (ES) cells and various other undifferentiated 

cells. Retinolc acid bas been clinically *ssed as a care for acute 
groyne iocy t 1c leukemia * 

However, retinolc acid has irritancy dee to carboxyl croups 
present in the compound and, when subentanaousiy administered, 

25 causes inflammation or tumor formation at the site of injection „ 
Moreover, the high solubility of retinolc acid la lipids isak.es it 
difficult to formulate the oossporsnd into injections. Accordingly, 
vaxions drug delivery systems <l>DSs) have been proposed that are 
designed for sustained -release or targeted delivery of retinolc acid 

30 {See, for example, C. S. Cbo, K, Y. Oho, !'* K* Park, S> B> Kim, Tt 
Sngawara, H< ochiyama & T, Araikeo "Receptor-maulated delivery of 
all txaj^-xetinoic acid to hepatocyte using pol¥(L-lssat±a acid/ 

I 



nanopartieleo coated witfc g&2&ctos&-aazrzYi®g poly&tyl&n& i< > J, 
Contra! Release, 2001 Nov. 9? 7? (1-2$, 7-15}. 

Mi injection has also been proposed that uses biodegradable 
polymer {See, fox example , G. €■< Giordano, M. P.D+ Eefojo & M. H* 
5 Arroyo 5 "Sustained delivery of reticle acid from ^Icroap&ers of 
btodegr&dahl® polymer In P¥R\ Invent, Ophthalmol. Vis., 1993 Aug. 
34(9} i 274-2745), 

Retinoio acid also has an ability to promote the growth of 
epithelial cells and, thus, the possibility of its use in cosmetics 

10 has been examined* The compound is expected to act to eliminate skin 
wrinkles and act as a skin- vitalizing or anti-aging agent (Japanese 
Patent Laid-open Publication No. Hex 09-503499). Nonetheless, the 
strong Irritancy of retinoio acid, a common property of carboxyltc 
acids, causes Inflss^tlon and other skin problems, making tlse 

15 confound unsuitable for use in cosmetics* 

In an attesapt to address these problems , the present investors 
have previously proposed retinoio acid- containing nanoparticles that 
can be delivered sohculaneously or intravenously for sustained- 
release of the active ingredient. When applied to skin, the 

20 nanoparticles can elicit the advantageous effects of x^tlnolc acid 
(See, for example, Japanese Patent Laid-open Publication Mo, 2003- 
172493 ? Journal of maxmac&utlcal Science and T&dtmttl&gF* Vol < 62 Mar. 
2002 r Supplem&nt f The Academy of Pharmaceutical Science and 
Technology, Japan, Abstracts of lectures of I 7th annual meeting? 

25 Drug Delivery System (DBS) , Vol. 18, Mo, 3 May. ^221 (2003); 29th 
Annual Meeting or the Controlled Release Society In Collaboration 
with the Korean Society for Bi<mait&r±&l&j Final Program July 20-25 
(2002) } , 

The previously proposed retinoio acid- containing nanoparticles 
3d are prepared in the following manner* Retinoio acid dissolved in a 

s^ail amount of a polar solvent Is dispersed, in an alkali -containing 
water. To this dispersion, a nonionic surfactant is added to fom 



raided micelles, to which a salt of divalent metal Is added, followed 
by a salt that can form negative divalent ion. This gives the 
desired product. 

The retlnolc acid- cob talning nanoparticies so prepared 
5 comprise particles that have a coating of a metal, compound deposited 
an the surface thereof < For example, when the salt of divalent 
metal is calcium chloride and the salt that can form negative 
divalent Ion is nodin^ carbonate, a coating of calelnm carbonate Is 
deposited on the surface of nanopartlcles > 

10 The ratlnoic acid- containing nanoparticles previously provided 

by the present inventors are prepared fey taking advantage of the 
a^phipathle property of xetlnolc acid. Specifically, retinole acid 
is first dispersed in an aqueous solution to form spherical micelles 
having nenatlvely charged surface. A nonloalc surfactant arid then 

15 calcic chloride are added to allow calcic ion <€a 2 *> to adsorb onto 
the negatively charged micelle surface > This prevents aggregation 
and subsequent precipitation of retinole acid micelles and gives 
spherical or oval micelles covered with calcium ions. Sodium 
carbonate Is then added to allow carbonate ion (€0/* | to adsorb onto 

20 (hind to) the calcium ion -coated micelle surface and thus completely 
neutralise the surface charge of the micelles. As a result, calcium 
carbonate coating is deposited on the surface of the retinole acid 
micelles, thus giving the desired calcium carbonate -coated retinole 
acid nanoparticl.es * 

25 As opposed to calcium carbonate crystals obtained by the 

precipitation method or the uniform precipitation method, which are 
substantially water -Insoluble crystals commonly known as calcite, 
the calcium carbonate deposited on the spherical or oval micelle 
surface by the above- -described process Is not likely to fo^r* hard 

30 crystals, hut rather has a glass- like amorphous structure or 

metastable vaterlte structure. If the calcium carbonate coating has 
amorphous structure, which cnlihe hard crystal structure, has a high 



solubility in water ana is highly biodegradable , the coating Is 
readily decomposed* Similarly, t&e coating formed as a vaterite la 
readily blodegraded since vaterite has a higher solubility la water 
than the other crystalline forms of calcic carbonate t eaicite and 
5 aragonit e <. 

Thus, the calcium carbonate- coated retinoic acid nanopar tides 
obtained by the above- describe process , when admlnis tared to a 
living hocly , have a sustained effect as the calcium carbonate layer 
on the micella surface Is degraded to release retinoic acid 

10 contained in the micelles. 

Aside from calcium carbonate, other biocompatible Inorganic 
salts of polyvalent metals., sach as sloe carbonate and calcium 
phosphate, may be used to coat the surface of the micelles 
containing retinoic acM to achieve the sense effect, 

15 One problem Is that the retinoic acid nanapartieXes coated 

with calcium carbonate or other Inorganic salts of polyvalent metal 
have a varying particle aise (diameter) of 5 to 1000 nm and it has 
been considered difficult to effectively prepare nanopar tides of 
dasix-ed si&e? It is preferred that the nanoparticles are very small, 

20 specifically approximately 5 to 300 .nm la slse, for subcutaneous. 
Intravenous, or topical application {transdermal application) of 
retinoic aold< 

Accordingly, it Is an object of the present invention to 
provide a composition that contains as ax*, active ingredient 

33 approximately 5 to 300 ran very small retinoic acid nanoparticI.es 

coated with an inorganic salt of polyvalent metal, sneh as calclass 
carbonate, and that can be need in preparations for subcutaneous and 
intravenous administration or in external preparations and cosmetics 
for skin application. 

30 in an effort to achieve this object, the present Inventors 

have found that by adjusting the molar ratios of the metal hallde 
and the alkali metal carbonate or alkali metal phosphate added. 



during deposition of the coating of polyvalent metal inorganic salt 
on the surface of retlnolc acid micelles* the coated retinoic acid 
nanopartloXes having an average particle of approximately 5 to 300 
can be obtained. It is this discovery that led to tiie. present 
5 invention v 

DISCLOSURE OF THE XHVE^TIOH 

Aooordlngly, basic e^oaiisents of the present invention 

comprise the following; 
10 (1) A composition comprising as an active Ingredient ret.lno.lc 

acid nanopaxtleles tbat comprise isieelles of retinoic acid coated 

with an Inorganic salt of polyvalent metal and have an average 

particle slse of S to 300 hsek 

12} me composition according to (1) above, wherein a coating 
15 of the polwalent metal inorganic salt of the retinoic acid 

nanoparttcles to serve as tbe active ingredient la calcine carbonate , 

mac carbonate , or calcium phosphate. 

(3) The composition according to (X) or (2) above, wherein tbe 
retinoic acid nanopartlcles to serve as the active ingredient is 

20 obtained by* 

dispersing retinoic acid dissolved in a lower alcohol in an 
aquecos alkali solution; 

adding a nonionlc surfactant to the dispersion to form, a mixed 
micelle ; 

25 adding to the micelle a ballde or acetate of divalent metal 

along with a carbonate or phosphate of alkali metal so that a molar 
ratio or the former to the latter is 1x0 to 1:1,0, thereby 
depositing a. coating of the inorganic salt of the polyvalent metal 
on a surface of the micelle; and 

30 adjusting an average particle size of the resulting 

nanopaxtleles to 5 to 300 ran* 

(4) The opposition according to (1), (2) or (3) above. 



wherein the active ingredient Is retinolc acid nanoparticles having 
an average particle ssrise of 5 to 3Q0 nm and coated with calcic 
carbonate, 

{5} The composition according to (IK C2) or (3) above, 
5 wherein the active Ingredient is xetinolc acid na^oparticles having 
an average particle else of 5 to 300 nm and coated with sine 
carbonate. 

(6) composition according to (2) or (3) above, 

wherein the active ingredient .is retinolc acid aanopar tides having 
10 -an average particle si&e of 5 to 300 nm and coated with calcinm 
pnosph.a t e v 

(?) The composition according to (1) through <6) above for use 
as an oral preparation, a non-oral preparation, an external 
preparation, or a ©osmetic. 
IS (3) The composition according to (?) above, being a sustained- 

release composition „ 

Thns « specific embodiments of the present invention comprises 
the following i 

(9) A sostalned-relaase preparation containing as an active 
20 Ingredient retinolc acid nanopartloles having an average particle 

size of 5 to 3da and coated with oaiciim carbonate, 

(10) An external preparation containing as an active 
ingredient retinolc acid nanoparticlea having an average particle 
slsse of 5 to 300 nxr> and coated with, ealeinm carbonate. 

25 (11) A cosmetic containing retinolc acid nanopartlclea having 

an average particle sise of 5 to 300 xsa and coated with calcium 
carbonate, 

{12} A sustained -release preparation containing as an active 
Ingredient retinolc acid nanoparticles having an average particle 
30 size of 5 to 300 nm and coated with sine carbonate v 

(13) An external preparation containing as an active 
ingredient retinolc acid nanoparticles having an average particle 



si.se or 5 to 300 nm and coated with sine carbonate. 

(14) A cosmetic containing retinoid acid nanopartlci.es having 
an average particle size of 5 to 300 nm and coated with sine 
carbonate . 

(IS J A sustained- release preparation conta.ln.teg as an active 
ingredient ret.tno.ic acid nanopartioles having an average particle 
slse of S to 300 nn* and coated with calcium phosphate, 

(16) An external preparation containing as an active 
ingredient retlnoic acid nanopartioles having an average particle 
sise of 5 to 300 am and coated with calcium phosphate, 

(17) A cosmetic containing retlnoic acid nanopartioles having 
an average particle size or 5 to 300 am and coated with calcium 
phosphate , 

me retiaoic acid nanopartioles coated with an inorganic salt 
of polyvalent metal to serve as the active ingredient of the 
composition provided by tfae present, invention have a very eiaall 
average particle si&e adjusted to the range of S to 300 nm. 

Retinoid acid is a highly irritant and lipophilic compound and 
can thus cause infI?«ation and tumor formation at the site of 
application when spontaneously administered * Moreover, the 
insolubility of retlnoic acid in water makes it unsuitable for use 
in injections > On the other hand, the retlnoic acid nanopart teles 
coated wltb an inorganic acid, of polyvalent metal of the present 
invention can be dissolved in water to form a clear solution, which 
.remains clear when left and can thus be formulated into injection 
preparations for subcutaneous and intravenous administration. Tbe 
Inorganic salt coating is biocompatible and helps reduce the 
Irritancy of retlnoic acid, so that the nanopartioles do not cause 
Inflammation or tumor formation at the site of application. 

In addition, when applied to skin as an external preparation, 
the nanopartioles of the present invention are percutaneous ly 
absorbed, yet cause no inflammation because of less irritancy. The 



nanopartlcles then release retlnoic acid in a sustained .mrmer, 
acting to eliminate skin wrinkles and activate skin. 

Retinoid acta is part.lcixla.rlY effective when applied to skins 
It proxies the growth of epithelial cells and f acilitates the 
5 regeneration of the skin> Although these advant agooon properties 
have led to the expectation that the e^ponnd can he used fox the 
purposes of skin beauty and wrinkle elimination, its skin irritancy 
has prevented the nsa of retlnoic acid, in cosmetics. With the 
coating of Inorganic salt of polyvalent metal y however* the 

10 nanopartlcless of the present Invention have significantly reduced 

irritancy. Moreover, the small average partioie slse of 5 to 300 nra 
helps improve the skin permeability of the particles and facilitates 
the diffusion of ret.ino.ic acid into blood, so that the blood level 
of retlnolc acid quickly reaches the effective point and remains 

IS there for an extended period of time* 

This increases the product ion of HB~ epidermal growth factor 
•(HB-EGF) and Induces the production of hyaluronic acid, which 
otherwise Is not produced In epidermis in a short time. &s a result, 
the regeneration of the skin is significantly accelerated, as is the 

20 thickening of epidermis, Thus, the n&nopartieles of the present 
Invention are highly osefnl not only In cosmetics, hat also in 
regenerative medicine . 

BRIEF DESCRIPTION OF THE DRAWINGS 
25 Fig. 1 is a diagram showing "H~thymidlne uptake by melanoma.. 

calls stimulated by retinoic acid la accordance with Test Example 4, 

Fig. 2 is a diagram showing the change in the blood level ox 
retlnoic acid when retlnoic acid-CaCO* nanopartlcles and retlnoic 
acid micelles were subcataneously adn^inlatered to rats according to 
30 {!} ox Test Example 5. 

Fig. 3 is a photograph showing the site of application 10 days 
after the retlnoic acid micelles (not rorisolated as aanoparticies } 



were subcutaneous ly ac&slnistered to rata according to CD of Test 
Example 5. 

Fig. 4 is a photograph showing t&e site of application 10 days 
after the retinoic ac.id-€aCO s nanopartlcles of the present invention 
5 were subcatarieously administered to rats according to CD °- Test 
Example S* 

Fig. 5 is a diagram showing the change In the blood level of 
retinoic acid when retinoic acid-CaCO* nanopartlolas , retinoic acid-. 
ZnCSOb nanopartlclas , and retinoic acid were mixed with a Vaseline 
10 base and ware individually applied to the sfcia of ml.ce according to 
(2) of Tent Exainpie 5- 

Fig. 6 is a diagram showing a comparison of expression levels 
of HB-KGF mR?m according to Test Example 6 > 

Fig. ? is a diagram showing the thickness of epidermis In mice 
IS administered different preparations according to Test Exa^pie ?> 

Fig. 8 .is a photograph of stained shin tissue (MB staining) of 
a non-treated group to serve as control in Test Example 7< 

Fig. 9 is a photograph of stained skin tissue (HE staining) of 
a group administered a preparation containing retinoic acid alone In 
20 Test Example 7. 

Fig. 10 is a photograph of stained shin tissue (HE staining) 
of a group administered a preparation containing retinoic acid-CaGCX 
nanopart icles in Test Example 7. 

Fig> 13. is a photograph of stained skin tissue (HE staining) 
25 of a group administered a preparation, containing retinoic ac.i&~3n€0 3 
nanopartlclas in Test Example 7 V 

Fig. 12 Is a photograph, of stained skin, tissue (HE staining) 
of a group administered a preparation containing retinoic acld-Ca 
nanopartlcies in Test Example 7. 
30 Fig. 13 is a photograph of stained skin tissue CHE staining) 

of a group administered a preparation containing retinoic add-Zn 
naxsopart icles in Test E^a^ple 7 > 



Fig. 14 Is a photograph of stained, skin tissue (colloidal iron 
staining) of a group administered a preparation containing retinoic 
acid alone in Test Example 7* 

Fig. 10 Is a photograph of stained skin tissue (colloidal, iron 
5 staining) of a group administered a preparation containing ret.in.oio 
acld-CaCO^ nanoparticles in fest Example ?> 

Fig. 16 Is a photograph of the neck area of a hairless a*ouse 
prior to a<Ministratlon in Test Example B » 

Fig. 17 is a photograph of the neck area of .hairless mice 
10 after a 4 -day application period of a preparation containing 

retinoic acid alone or a preparation containing retinoic acid -C&QQs 
nanoparticles of the present invention In Test Sscaasple 8. 

Fig, 18 is a graph showing the change in the peak absorption 
by a preparation containing retinoic acid alone in Test Example 9> 
IS Fig. 19 is a graph showing the change in the peak absorption 

by an aqueous preparation containing retinoic acid-CaCO^ 
nanoparticles In Test Example 9. 

Fig. 20 is a graph showing the change in the peak absorption 
by a Vaseline-based, preparation containing retinoic aeid-CaCO* 
20 nanoparticles in Test Example 9. 

Throughout the drawings, HA indicates retinoic acid; Rft«C&CGb 
indicates retinoic acid-C&CCb nanoparticles Rh-ZxifXh indicates 
retinoic acid-EnOCh nanoparticles ; RA~Ca indicates retinoic acid-Cat 
nanoparticles;: and R&-Zn indicates retinoic acxd-Sn nanoparticles, 

25 

BEST MODE FOR CARRXIHG OHT THE INVENTION 

Retinoic acid for use in the present invention is all -trans 
retinoic acid, a compound involved In various physiological 
functions. Including proper functioning of vision, auditory sense 
30 and reproductive functions, maintenance of skin and mucosa and 

suppression of cancer. All-trans retinoic acid has been clinically 
used in the treatment of acute promyelocytlc leukemia (APLK 

10 



Specif leally, the retlnolo acid nsnopartlclas coated with an 
Inorganic salt of a polyvalent metal are prepared as described below* 

A lipophilic compound with carboxyi groups In its molecule, 
retinolc acid forms spherical micelles la an aqueous alkali solution, 
5 such as aqueous sodium .hydroxide solution # obtaining a sasa&XX amount 
of a Xov?er alcohol. The surface ox the micelle Is negatively charged 
and readily adsorbs (binds to} divalent, metal ion, such as calcium 
ion <C&**), replacing sodium ion. Since the divalent, metal Ion. Is 
more tightly adsorbed ( hound) to the micelles than is the sodium Ion, 
.10 the micelles having the divalent metal ions adsorbed on them have 
more stable surface charge, so that they become Insoluble In water 
and precipitate. The precipitated particles aggregate into large 
clusters > 

To prevent aggregation of the charged particles, a nonionic 
15 surfactant* such as polyoxvothylene (20) sorbitan aoonooleate (Tween 
80), Is added along with retinolc acid. T^een BO, together with 
retinolc acid, forms mixed micelles that have polyoxvethyle^a chains 
sticking out from their surface The presence or the hydrophllie 
polyoscyathylene chains on the micelle surface prevents the 
20 precipitation of the micelles when they adsorb (hind to) polyvalent 
metal ions. 

A hallde or acetate of a divalent metal, such as calcium 
chloride, is then added, in a sufficiently large amount so that the 
divalent metal Ions can adsorb onto the surface of the retinolc acid 

25 micelles. The divalent metal Ions are more tightly adsorbed (hound) 
to the micelle surface than sodium Ions and thus replace sodium Ions 
on the micelle surface - The primarily adsorbed (bound) divalent 
metal ions cover the micelle surface to form spherical or oval 
micelles , A carbonate or phosphate of an alkali metal Is then added 

30 to the system to allow carbonate Ions {CO***} or phosphate ions (PO/~ 
5 to adsorb onto the divalent Ions on the still unneutral ised 
micelle surface. These results in the deposition of a coating of an 



inorganic salt of polyvalent metal on the surface of the retlnoic 
acid micelles* thus giving the desired retlnoic acid nanopartlcles 
coated with an Inorganic salt of polyvalent metal. 

The inorganic salt of a polyvalent metal that coats the 
nanopartloles of the present invention may be calcium carbonate, 
sine carbonate or calcium phosphate, each a biocompatible salt. 

mas, the hallde or acetate of divalent metal is calcium 
hali&e, sine hailde, calcium acetate or sine acetate. Specific 
examples of the calcium halide and sine haXi.de include calcium 
chloride, calcium bromide, calcic fluoride* calcine iodide, sine 
chloride, zinc bromide, £lno fluoride and sine iodide. 

E^ca^ples of tba alkali metal carbonate or alkali metal 
phosphate Include sodium carbonate, potassium carbonate, sodium 
phosphate and potassium pbosph ate. 

The lower alcohol for use In the preparation of the 
nanopart teles ss&y be methanol or ethane i. 

E^a^ples of the nonlonic surfactant Include polyo^ethylena 
(20) sorhitan monooleate (Tween BO), poly oxya thy lene (20) sorbitan 
monolanrate {Tween 20), polyo^yethylene {20} sorbitan monostearate 
(Tween 60), polyo^ethylene {20| sorbitan mouopalmitate (Tween 40), 
polyoxye thy lene {20) sorbitan trioleate {Twees* 85). polyoxyethylene 
(8) ootyiphenylether, polyo^ethylene (20) cholesterol ester, and 
polyoxyethylene hydrogenated castor oil. 

While the coated retlnoic acid nanopartlcles prepared by the 
above -described method are very small, they have a wide particle 
slse distribution ranging from about 10 to about 3000 nsa (In 
diameter). 

It is preferred that the retlnoic acid nanopartlcles have a 
very small size of about 5 to about 300 nm when they are intended 
for subcutaneous, intravenous or topical application (transdermal 
application}, Thus, the size of the desired retlnoic acid 
nanopartlcles coated with an Inorganic acid of polyvalent metal must 
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be adjusted to about 5 to about 300 nm„ 

It has turned out that the sise of the nanoparticl.es can be 
adjusted to the desired range by varying the amounts of the 
eosaoonents for depositing the coating on the surface of the retlnoic 
acid micelle, specifically by varying the .molar ratio ox the halide 
or acetate of divalent metal to the carbonate or phosphate of alkali 
metal, and by mechanically shaking the particles, for example, by 
means of ultrasonleaiion * 

Specifically, the coating of the polyvalent metal Inorganic 
salt is deposited on the surface ox the retieolo acid micelles by 
exchanging the negative charge Imparted to the .micelle surface in 
the alkali (i.e. , sodium) solution for the divalent metal ion 
resulting from the hallde or acetate of divalent metal and by 
neutralising the negative charge with the carbonate ion (C03 a "> or 
phosphate ion {P04^} resulting from the carbonate or phosphate of 
alkali metal v 

In particular, by adjusting the isolar ratio of the hallde or 
acetate of divalent metal to the carbonate or phosphate of alkali 
metal within the range of 1;D to b.L0. the coating of polyvalent 
metal inorganic salt la deposited, on the micelle surface and the 
average particle size cf the resulting nanopartlries is adjusted 
within the range of 5 to 300 xm» If necessary , the particles may he 
mechanically shaken hf for example ultrasonlcation. 

If l.&mol or more cf the carbonate or phosphate of alkali 
aaefc&l is ended per Imol of the hallde or acetate of divalent metal, 
the resulting particles mil become excessively large in sire though 
the micelle surf ace may he properly coated with the inorganic salt 
cf polyvalent metal. As a result, the particles aggregate with each 
other, so that the nanopartici.es with the desired average particle 
si&e can no longer be obtained even by ultrasonication . 

Conversely, if the molar ratio cf the hallde or acetate of 
divalent metal to the carbonate or phosphate of alkali metal is 

13 



within the range of X:© to 1x1.0, then not only are the micelles 
properly coated with the inorganic salt of polyvalent metal, but the 
resulting xianoparticles have an average particle sire of 5 to 300 rm+ 

The resulting nanoparticl.es may fom aggregates. It has 
proven that such aggregates can be mechanically shaken by, for 
example, ultrasonleation to obtain nanoparticles highly uniform in 
si&e, Thus, such aggregates are also encompassed by the scope of the 
present invention , 

The so prepared retlnoic acid nanoparticles coated with an. 
inorganic salt of polyvalent metal provided in accordance with the 
present invention can be dissolved, in. water to tors& a s tab re clear 
solution and causes less Irritancy since retlnoic acid is coated 
with the polyvalent metal inorganic salt. The nanoparticles can thus 
he formulated into injection preparations for subcutaneous or 
intravenous admi-nlstration. In addition, the nanoparticles do not 
cause infias^ation or tumor formation at the site of application.. 

Moreover, when applied to skin as an external preparation, the 
nanoparticles of the present invention are percutaneous ly absorbed, 
yet cause no inflammation because of less irritancy. The 
nanoparticles then release retlnoic acid in a sustained manner., 
acting to eliminate skin wrinkles and activate skin. 

Containing as an active Ingredient the above -described 
retlnoic acid nanoparticles coated with an Inorganic salt of 
polyvalent isetal, the composition provided in accordance with the 
present invention is suitable for use in oral preparations , non-oral 
preparations, external preparations, and cosmetics. 1b composition 
is capable of sustained release of retlnoic acid< 

Examples of such oral preparations Include tablets, capsules, 
granules, fine powders, and syrups * Examples of non-oral 
preparations include Injections (such as subcutaneous end 
intravenous injection) , intravenous drip Infusions and eyedrops., as 
well as nasal or oral cavity preparations each as sprays and 

14 



aerosols v Examples of external preparations Include ointments, 

of these preparations can be prepared according to the 
Japanese Pharmacopoeia, General Rules for Preparations, and can be 
formulated with any suitable carriers, adjuvants, lubricants, 
flul&islng agents, disintegrating agents, binders, isotonic agents, 
and stabilisers and any other agents cc^only used in the 
preparation of phaxmaceutxca.l compositions ♦ 

The retlnolc acid nanopartieles coated with an inorganic acid 
of polyvalent metal to serve as the active ingredient of the 
composition of the present invention may be administered to a 
subject In any suitable dose. While the dose generally varies 
depending on factors such as sex, age, body weight, and symptom of 
the patient, it is preferably such that the pharmacological activity 
of retlnolc acid can he effectively exploited, 

The composition of the present invention: can be used as a 
treatment for ischemic diseases such as myocardial infarction, 
angina pectoris, and cerebral infarction. 

me present invention also provides a variety of cosmetic 
products , including basic skin cares such as creams, emulsions, 
lotions, face cleans lugs, and facial packs, and make-up cosmetics 
such as lipsticks and foundations. The retlnolc acid nanopartlcles 
coated with an inorganic acid of polyvalent metal may he added to 
the cosmetic products in any suitable amenmt and may be used 
together with appropriate fragrances. Furthermore the retlnolc acid 
nanopartlcles may be formulated with various adjuvants, fragrances 
and dyes, as wail as fats and oils, surfactants, hasseetants, pH 
conditioners, thickeners, preservatives, antioxidants , DV~ absorbing 
agents, pigments, cleansing agents, desiccating agents, ermalslf iers , 
and other ingredients commonly used in cosmetic products. 

The composition of the present invention may he applied to 
medical instruments such as stents and cannulas* 

15 



The present invention vlll now be described in detail with 
reference to several Test Examples. 

As specif ic examples of the retincic acta nasiopartxcl.es of the 
present Invention coated with an inorganic salt, of polyvalent metal, 
the calcium carbonate- coated retiaolc acid, nanoparticles may be 
referred to as "retincic acid-CaCTh aanoparticles . >! the sine 
carbonate-coated retiaolc acid nanoparticl.es may be referred to as 
"retiaolc acid~2nC0 3 nanoparticXes, " and the calcium phosphate- coated, 
retiaolc acid nanopartloies may he referred to as "retinoic acid™ 
CaP0 4 nanopart.lc.lss. !< 

Test Exassnle 1 1 Preparation of x^tlnolc aold-CaOO b nanop articleg 

13, 6mg retiaolc arid was dissolved in 900a! ethanol (or 
jrsethano.1 } . To this solution, lOOpl of O- SM aqueous MaOM sciatica 
were added, ma pH of the mixture was 7 to 7-5. A IQOpl portion of 
the mixture was then added to 100^1 distilled water containing Tweeaa 
80 and the resulting mixture was thoroughly stirred. 

After approximately 30 mia, a SM aqueous calcium chloride 
solution was added sad the mixture was stirred tor another 30 ad». 
Subsequently, a m aqueous sodlnrs carbonate solution was added and 
the mixture was further stirred. After continuous stirring over one 
day and night, the solution was freese -dried over night to give 
desired calcium carbonate-coated retincic acid nanopartieles. 
This process wan repeated by varying the molar ratio of 
calcium chloride and sodium carbonate added to the retincic acid 
micelles to produce ret.ino.ic aeid-CaCCb aanoparticles. The 
aanoparticles were then oltrasonicated for 5mln. The particle si.se 
(dianseter) of the resultant aanoparticles issnedtatalv after 
preparation and after the snitraonicatioa is shown in Table 1 below 
for each molar ratio. 
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Table I 

>l^e effect of tha isolar ratio of calcic chloride to sodium 
carbonate on the particle size of nanopartlcles 





Average particle sisse of 
retlnoic acisl-CaOCb nanopar tides 


Molar ratio of 
€a€i>/KaOOv 


1/0 


1/0-01 


1/0.1 


1/0,2 


1/0.3 


1/0.5 


1/1,0 


Average particle size 
immediately- af ter 
preoaration 


20 . a 


23 


X7.3 


30 - 3 


356.3 


1316 . 
2 


14S0 


Average particle size 
alter xjltrasonica.tion 








22-4 


33.3 


41.1 


106 . 4 



5 fts can be seen from the results of Table X , by varying the 

molar ratio of calcium chloride and soditsm carbonate added to the 
retlnoic acid micelles , the particle sl.se of the resulting retlnoic 
acld-CaCSCb nanoparticies can be adjusted. 

Specifically, by adjusting the laolar ratio of calcic chloride 
10 to sodium carbonate to 1x0 to 1*0*2, the calcic carbonate coating 
is deposited on the surface of the retlnoic acid micelles to forts 
nanopar tloles slsed 10 to 50 nr&* 

Mhen the molar ratio of calcium chloride to sodium carbonate 
was in the range of l<0.3 to XtX.O, the average particle sise of the 
IS nanopartlcles immediately after the preparation was approximately 
to 1500 ma. This indicates that the fine n&nop&xticles 
aggregated into large clusters with large average particle si.se, 

These clusters can be dispersed by uitrasonication into highly 
uniform nanopar tides with an average particle sisse of approximately 
20 100 xsm* 

Thus , It has been proven that by adding calcium chloride and 
sodium carbonate so that the molar ratio of the former to the latter 
la 1;0 to 1:1.0, and mechanically shaking the resulting particles by 
for example nXtrasonteation , the sise of the resulting retlnoic 
25 acld-CaOQs nanopartlcles can be adjusted to a range of 5 to 300 nsa* 
For testing, the freese-dried retlnoic acid-CaCCX 
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narxoparticl.es were dispersed again In injectable distilled water to 
a predet .exrslned concentration. 



Test Kxassple g^grepaxatlon of retlnol.c [JS^^^^J^SgSf^^ B S 

13, mg retlnolc acid was dissolved In 9QG$a atfaaaol. To this 
solution, 100M.1 of <K5N aqueous HaOH solution were added, The pH of 
t&e mixture was 7 to 7.5. A lOOpl portion ox the mixture was then 
added to lOOai distilled water containing Tween 80 and the resulting 
mixture was thoroughly stirred > 

Af ter approximately 30 rain, a SH aqueous sine acetate solution 
was added and the mixture was stirred for another 30 min. 
Subsequently, a 1M aqueous sodium carbonate solution was added and 
the mixture was further stirred, the mixture was continuously 
stirred over one day and night, and the resulting solution was 
freeze -dried over night to give desired Sine carbonate-coated 
retinoio acid nanopart ioles ( retinoid acld-ZnOOs nanoparticies > , 

The resulting retinoic aoid-SnCO* nanoparticles were similar 
to the nanopartieles of Steart Examples 1 in terms of particle si&e 
dis txlbutlou .> 

For testing, the freeze- dried retlnolc aold-SnCOx 
nanopartieles were dispersed again in injectable distilled water to 
a predetermined concentration > 

Test Example 3s Preparation of r^ 

13.6&g retlnolc acid was dissolved in 900|Al ethanoi. To this 
solution, 1.00|Al of OxSH aqueous NaOH solution were added. The pH of 
the mixture was 7 to 7.5 > A 100a! portion ox the xnlxtare was then 
added to JGOaX distilled water containing Twean SO and the resulting 
mixture was thoroughly stirred, 

Af ter approximately .30 mln, a 5M aqueous calcium chloride 
solution was added and the mixture was stirred for another 30 rain* 
Subsequently, a m aqueous sodium phosphate solution was added and 
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the fixture was further stirred* The fixture was continuously 
stirred over ana day and night , and the resulting solution, was 
freese-drieo over plght to give desired calcic phosphate-coated 
retinoic acid nanopartioI.es (retinoic actd-CaPO* sianopar tides) * 

The resulting retinoic ac.ici-CaFO^ nauoparticies were also 
similar to the nanoparticles of Test Example 1 in terms of particle 
size distribution. 

!me retinoic acid naiiopar t i e les coated with an inorganic salt 
of polyvalent metal thus obtained were analysed in the following 
biological tests for their pharmacological, activity and the effect 
of their particle si&e on the activity* 

Test Example- 4* In vitro expexi^gT^^_detgmine the effect of Jg^Qa^. 
nanopartlolaa on Bl§ melano ma cellg 

It Is a well-knowa fact that retinoic acid has an ability to 
suppress the growth of B16 melanoma cells. The following tests were 
conducted to determine if the growth of B16 melanoma cells could be 
suppressed by the retinoic acid-CaCSCb aanoparticsles obtained in the 
above-described Test Examples and how significant the suppressive 
effect would he as compared to non~nanopartiele retinoic acid alone > 
(Method) 

B16 melanoma calls (2 10 4 cells) were cultured in separate 
wells for 24 hours. To these wells, retinoic acid or the retinoic 
ac±d~€aC€o nanopartieles were added at different concentrations and 
the ceils were cultured for additional 46 hours. Subsequently, the 
uptake of %~ thymidine by the cells was measured for each well and 
the SH& synthesis was compared between the cells. 
(Results) 

The results are shown in Fig. 1. The results indicate that 
the retinoic &cid~Ca00 3 nanopartlcies of the present invention show 
higher growth inhibition than non-nanopartiela retinoic acid alone 
with the difference becoming more significant at higher 
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concentrations , 

Thus, tfea. retinoic aeid-CaCCh nanopaxticies of the present 
Invention have been proved to be highly effective In the suppression 
of the growth of 816 melanoma cells. 

5 

Test E^aple 5j In vivo ex^yr Ji^rit t o 

stabcij:taneoasXy a^lt iistere4 na nogartl cles 1b. blo oa ratg 

<l> Subcutaneous aamlnistratlon 

(Method) 

10 ^-labelled reticle acid and retinoic acid-CaCO^ nanopartieles 

obtained from *H-XabeXXe& retiuolc acid micelles were subc^tanaouslv 
a<Mlni.stered to Vttstar rats {7 week old/male). Blood samples were 
collected at intervals and analysed for the retinoic acid level 
using a scintillation counter. 

IS The retinoic acld-CaCO^ nanopartieles used were obtained by 

adding to the retinoic acid micelles? calcic chloride and sodium 
carbonate at a mo.Xax ratio of Is 1.0 (average particle stse ~ ISO atn) . 

As a control, retinoic acid micelles were used without being 
formed into nanopartlcles < 

20 (Results) 

Fig- 2 shows the caparison of the effect of subcutaneous 
administration between the retinoic acld-CkOQa nanopartieles (average 
particle sise approx> ISO om) and the non -nanopar tide retinole 
acid micelles to serve as control. 

25 hs can be seen from the results, the non-nanopartlcle retinoic 

acid .^cellas to serve as control released significant amounts of 
refXnolc acid within about 1 .hour after administration, whereas the 
blood level of retinoic acid was Initially kept low and the release 
of retinoic acid was sustained over about 7 days period for the 

30 retinoic acld-CaCCs nanopar tides , 

These results support the ability of the retinoic acld-CaC0 3 
nanopartieles to release retinoic acid in a sustained manner and 



th^s prove the ef fectiveness of the nanoparticles as a sustained- 
release preparation. 

Figs. 3 and 4 axe photographs: of the site of application 10 
days af ter a^dtelni^tra-tjLon of the non-nasiopartlcle retlnolc acid 
5 micelles as control (Fig. 3} and the retlnolc acld-CaCO* 

nanopartieles ("Fig* 4). It is seen that the irritancy of ratlnoie 
acid caused Inflammation at the site of application after the 
administration of the retlnolc acid micelles , whereas no 
Inflammation was indaoed after the ad&i&ist ration of the retlnolc 
10 acld-CaOCb nanoparticles, Indicating reduced Irritancy of retlnolc 
acid v 

These results Indicate that the retlnolc acld-CaCO^ 
nanopartteles to nerve as the active Ingredient of the present 
Invention have reduced skin Irritancy and are therefore safe for use 
15 in external applications or cosmetics for skin application, 
(2) Topical a^gll?gatloTj 

The dorsal skin of mice (ddy strain/ Sweeh old/male) was 
clipped with electric clippers, and the 3 H- labelled retlnolc acid, as 
well as the retlnolc acld-CaOO* nanoparticles and the retlnolc acid- 
20 Battfe nanopartlcles obtained from the labelled retlnolc acid 
micelles, was mixed with a Vaseline base and was applied to the 
clipped area* Blood samples were collected at intervals and analysed 
for the retlnolc acid level using a scintillation counter. 
The samples tasted were as follows s 
25 (a) Retlnolc &cld~€a€0 5 nanopartloles {average particle sise « 

appxox* 20 ran) % ? and 

(h) Retlnolc aoid~SnC€b nanopartleXes (average particle sire * 
approx, 20 x&&) > 

Retlnolc acid that was not formed into nanopartleXes was rsixed 
30 with a Vaseline base and used as control* 
(Results} 

The results are shown, in Table 5. As shown, the blood level 



of retinoic acid was significant Xy higher alter topical application 
of the retinoic acid-CaCQj nanoparticles {RA~ CaCQj) (average 
particle diameter « approx. 20 am) or the retinoic- acid~SnC0 2 
nanopartlcles (Rfc-SaGOs) I average particle dimeter - appro*. 20 nm} 
jaixed with Vaseline base thaa -after topical, application of the son- 
nanopaxticle retinoic acid- 

Accordingly., it has been demonstrated that the pharmacological 
effect of the retinoic acid nanopartlcles to serve as the active 
ingredient of the present, invention can be significantly enhanced toy 
adjusting the average particle size to make very small nanopaxticles . 



6j in vivo experiiaeRt to datexaaine expression .level s of 



KB -• EGF m-BMA ±n mice 
(Method) 

A Vaseline -based retinoic acid preparation (containing 0-1% 
retinoic acid) was applied to the pinna of the ear of mice (ddy 
strain,- S week old/male) 30mg/penna/day for 4 consecutive days. The 
ear was excised on Day 5 and RMA was extracted using real- time FCR 
to determine the expression level of HS-EGF s-B!®, 

Glyceraidehyde- 3 --phosphate dehydrogenase (GAFDH) ks-RMA was 
also synthesized as a housekeeping gene and quantified to serve as a 
standard . 

The retinoic acid samples tested were as follows; 
(a) Retinoic aotd-Ca€O s nanopartlcles (average particle size ~ 
approx- 20 nm) ■> 

{h} Retinoic ac.id-2nC0 3 nanopaxtieles (average particle size * 
approx* 20 nm) t and 

(c) Retinoic acid alone, 
(Results) 

The results are shown in Fig. 6- As shown, the expression 
level of m~mw m-RHA was significantly higher for the slze-adlcsted 
retinoic acld-CaCO, nanopartlcles (average particle size ~ approx. 20 
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am) and tfee retinoic aeid-ZnCCb nanopartioles (average particle size 
* approx. 20 bis) of the present invention than for retinolc acid 
alone * 

The fact that expression of mlHA of HB-EGF, an epithelial 
5 growth factor.. was enhanced by the retinoic acid nanopartioies 
coated with an .inorganic acid of polyvalent metal of the present 
invention suggests that the nanopartieies have high ability to 
facilitate the skin regeneration. 

10 Test Example 7; in v zvo ecx^&ri mszit to det ermine the effect of 

topical applicati on of nan.opa rt lc.les on tfes.,.^owth j>f - ^^eU.al - „ 

cells in Mice 

(Method) 

The dorsal skin of mice (ddy strain/ Sweefc old/male) was 
15 clipped with electric clippers and a Vaseline based retinoic acid 
preparation (containing 0.1% retinoic acid) was applied to the 
clipped area lOmg/cro* per day for 4 consecutive days. 'The epithelial 
thicKness at the site of application was measured on Say 4. 
The retinoic acid samples tested were as follows x 
20 (a) Retinoic aeid--€aCCh nanopartieies (average particle sise « 

approK. 20 mix) ; 

(b) Retinoic acdd-ZnCCfe nanopartieles (average particle size - 
approxx 20 nm) ? 

(c'| Retinoic acid-Ca nanopartieies obtained fey adding calcium 
as chloride to retinoic acid micelles to deposit oalclnm coating on the 
micelle surface (average particle size » approx. 20 tmU 

(d) Eetinoic anM-Sa nanopartlcies obtained by adding sine 
chloride to retinoic acid micelles to deposit sine coating on the 
micelle serf ace (average particle slse « appro:, 20 nm) ? and 
30 (e) Eetinoic acid alone, 

&s controls,, one group was given no treatment and one group 
was given Vaseline alone. 
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i Results) 

The results are shown in Fig. 7. As shown, the growth of 
epithelial cells was significantly faster and the increase Xxx the 
epithelial thickness was significantly greater for the retinoic 
aoid~C&eo 3 nanoparticies and the retinoic acI.d-InQO^ nanopartieles 
than for the retinoic acid preparation > 

The increase in the epithelial thickness was also greater for 
the retinoic acid~€a nanopartieles < Ha ~Ca> , obtained by adding 
calcic chloride tc retinoic acid micelles to deposit calcic 
coating on the micelle surface, and for the retinoic acid~Sn 
nanopartlcles (RA~£n) y obtained by adding sine chloride to retinoic 
acid mlcell.es to deposit sine chloride coating on the micelle 
surface, than for retinoic acid alone v This suggests that the 
retinoic acid micelles stabilised by metal halide or metal acetate 
coating can significantly facilitate the growth of epithelial cells 
as compared to the retinoic acid preparation < Such coated micelles 
are also encc^passed by the scope of the present invention. 

Figs. 8 through 13 are photographs of HB-stained skin tissues, 
where Fig. 6 corresponds to the non~ treated group to serve as 
control; Fig. 9 to the group administered the preparation containing 
retinoic acid alone t Fig* 10 to the group administered the 
preparation containing retinoic acid~Ca€0 3 nanopartieles t Fig. 11 to 
the group administered the preparation containing retinoic aeid-SnCCh 
nanopartieles; Fig. 12 to the group administered retinoic acid~C& 
nanopartieles r and Fig. 13 to the group administered retinoic acid- 

nanopar tides < The area stained purple in these photographs is 
the epithelium. 

The photographs Indicate that the regeneration of the 
epithelium was significantly facilitated in the group given the 
retinoic acid nanopartieles coated with an inorganic acid of 
polyvalent metal of the present invention as compared to the control 
or the group given the preparation containing retinoic acid alone. 

24 



Figs, 14 and. 15 are photographs of skin tissue stained with 
ool.loi.oal iron, where Fig. 14 corresponds to the group administered 
the preparation coxstalnlng retlnolc acid alone? and Fig. IS 
corresponds to the. group adnvinlstered the preparation containing the 
5 retlnoie aeid~€a€€b nanopartlcXes* The photographs indicate that the 
basal cells and prickle cells of the epithelium are stained dark 
blue In tbe skin tissue to wh.ich the preparation containing the 
retlnolc- aoid-CaCCb nanopartioles of the present invention has been 
applied, Indicating the production of hyaluronic acid in these cells < 

10 Tbe staining is less significant in the skin tissue to which the 
preparation containing retlnolc acid alone has been applied. This 
suggests that transdermal administration of the retlnolc aold-CaOO* 
nanopartlcl.es of the present Invention quickly Induces the 
production of hyaluronic acid, which otherwise Is not produced in 

15 the epithelium in a short period of time> 

Test Example 8; in vlv^o e^er igent to determlna- the a^>^l tf; of _ tl^ 

ngnoggytlcles to eliminate wrinkles In hapless mice 

(Method) 

20 A Vaseline-based preparation containing the retlnolc acid- 

CaOCK nanoparticles of the present Invention {average particle size « 
20 xm) was applied to the heavily wrinkled neck area of hairless 
sslce at a dose of 30 mg/day/neek for 4 consecutive days. The degree 
of skin elimination was observed on Day 4, 

25 As control, one group was given a preparation containing 

retlnolc acid alone. 
(Results) 

The results are shown in Figs, 16 and 17 , where Fig 16 is a 
photograph of the neck area prior to application of the preparation; 
30 and top picture in Flg> 17 is of the neck area after application of 
the preparation containing retlnolc acid alone ^ and bottom picture 
is of the neck area after application of the preparation containing 



.retinolo aclcl-CaCQs nanoparticles of the present invention. The 
comparison between, these pictures demonstrates that the deep skin 
wrinkles .initially observed, in the neck area h>we been eliminated by 
the application of the preparation of the present invention., 
5 resulting in smooth skin * 

Test Example -9 ; Test :for storage stability of the preparation of thg :> 

To determine the storage stability of the preparation that 
10 contains the retinoic acld-CaCOa nanopartlcias (average particle size 
20 nm) of the present invention as an active ingredient, a 
Vaseline- based preparation {with 0.1% retinoic acid) and a water- 
based preparation were stored at 37* C and were compared for tbe 
degree of retinolo acid degradation. 
15 A Vaseline-based preparation containing retinoic acid alone 

(0*1% retinolo acid) was prepared as control and was also stored. 

Using a spectrophotometer, the absorption by each preparation 
was measured 10, 24, and 46 days after the start of the storage 
period, and the change In the peak absorption (340 m) was compared > 
20 (Hesuits) 

The results are shown in Figs. IB though 20, where Fig. 18 
shows the change in the peak absorption by the preparation 
containing retinoid acid alone? Fig. 19 shows the change in the peak 
absorption by the aqueous preparation containing the retinolo acid- 
25 CaC£b nanopar tieles of the present invention; and Fig, 20 shows the 
change in the peak absorption by the Vaseline -based preparation 
containing the retinolo aoid-CaOCh nanoparticles of the present 
indention v 

Hie comparison between the three preparations indicates that 
30 retinolo acid, remains highly stable in the preparations of the 
present invent Ion , 

Exemplary preparations that use the retinoic acid 
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rianoparti.ol.es coated with, an Inorganic salt of polyvalent metal of 
the present Invention will, now be presented. It should he 
appreciated, that these preparations are described by way of example 
only and. are not exha^etl^B. 
5 The retinolc acid nanopartloXes coated with an Inorganic salt 

of polyvalent metal used in. the following preparation examples were 
obtained by dispersing freese-dried nanopartleles again In distilled 
water to a predetermined concentration . 
Preparation Example I c Exter^ O^t^e^ 

10 Predetermined amounts of retinolc ac±d~€a€Q 3 nanoparticl.es 

( average particle size - approxv 20 } .< wnite Vaseline * 
carhox^^thyloellx$l.ose. x and methyl parao^yben^oate were mixed 
together until uniform to form an ointment containing 0*3% retlnolc 
acid. In the same manner, a hydrogreX containing 0.3% retlnolc acid 

15 was also obtained , 

Frgparatlon B& anrple 2x et ernal Patch (Aqueous Poul tice) 
( Formula } 

Retiaoi.c acld-CaCO^ nancparticles (or retinoio acid-SnCCh 

20 nanopartieles } Oil wt% 

Polyaoryllo acid 2*0 wt% 

Sodium polyaexylats 5.0 wt% 

Sodinm carboxyniethylcelXuloae 2.0 ^t% 

Gelatin 2.Q wt* 

25 Polyvinyl alcohol 0.5 wt% 

Glycerol 25.0 wt% 

Kaolin 1*0 wt% 

Sodltim hydroxide 0.6 wt* 

Tartaric acid 0.3 wt* 

30 EDm~2~sodinm 0.1 %*t% 

Purif ied water Remainder 
The components listed above were mixed together by a known 



technique to prepare an external patch (aqueous poultice}.. 



Preparation B^sple 3? Cosmet ic 

1 part of oartsose^iixyl polymer was dissolved .in 89 parts 

purified water. To this solution, 0. 4 parts sodium hy&msmie in 9. 

parts purified water were added to tors* 100 parts of an alkali - 

neuttrai±sea aqueonn gel of caiboseyvinyl polymer * 

Using a known technique, the aqueous gel was then used to 

prepare a. cosmetic cream having the following formula* 

Retinolc acld-CaCO> nanopartloles 0,1 parts 

Aqueous gel 30 parts 

Liquid, paraffin 10 parts 

Glycerol 22 > 7 parts 

Methyl paxaoxyoensoate 0«3 parts 

Stearic acid 10 parts 

Fragrance Proper amount 

Purified water Remainder 

Rrep^atlon Example 4; Cosmetic pulsion 
(Formula) 

Cetyl alcohol 1^5 parts 

Vaseline S*Q parts 

Liquid paraffin 10*0 Parts 

Polyos^thylene(10)sort>itan monostearate 10.0 parts 

PolYexyethyiene glycol (1500) 3<0 parte 

Trlethanolamine 1.0 parts 

Tocopherol acetate 0,2 parts 
Eetinolo aeld-CaCQs nanopartlcles (or retinolc acid-&nCG 3 

nanopar tides ) 0.05 parts 

Sodin^ hydrogen sulfite 0.01 parts 
Carboxy vinyl polymer (Trade name? Hitelswako) 

0*05 parts 
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Methyl parahen Proper a»ant 

Fragrance Proper asaouiit. 

Purified water Remainder 
{ Production Process | 
5 Carboxsrvlnyl polymer is dissolved in a small portion of 

purified water (Solution A), Polyetl^leneglFCOl , retinoic acld-CaCCh 
nanopartlcl.es (or retinoic acid-ZnCQs ranopar ttcles } y and 
triethanolamine are dissolved in the remainder of purified water and 
the solution is heated and kept at 70* C {Aqueous phase). The other 
10 components are missed together and the mtscture is kept at 70* C 

(Organic phase)* The organic phase and 'Solution A are sequentially 
added to the aqueous phase. The mixture is uniformly emulsified 
w&lle kept at the sa^e temperature. Dace emulsified, the emulsion Is 
cooled vAille being stirred. This gives the desired cosmetic emulsion. 

15 

IM>US1 > EIAL APPLICABILITY 

As set forth, the present invention provides a composition 
that contains as an active Ingredient nanopartlcles comprising 
retinoic acid micelles with a coating of polyvalent matal Inorganic 

20 salt deposited on the surface thereof. The retinoic acid 

nanopartlcles coated with an inorganic salt of polyvalent metal to 
serve as the active ingredient of the present invention can he 
dissolved in water to make a stable clear solution that can he 
formulated into injectable preparations for suheut&neous and 

25 intravenous administration > The polyvalent metal inorganic salt 
coating helps reduce the Irritancy of retinoic acid, so that the 
nanopartlcles do not cause inf Imsmatlon or tumor formation at the 
site of application > 

Effectively making use of the phaxraacologlcal effect of 

30 retinoic acid, the retinoic acid nanopartlcles coated with an 

Inorganic salt of polyvalent metal of the present invention are 
expected to find wide applications In oral preparations, non-oral 
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preparations,, external preparations, and cosmetics and are trims or 
significant Industrial importance. 
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